Using consumption and wealth data from the Health and Retirement Study (HRS), this paper explores the impact of children leaving home on household consumption. We find that households maintain their household-level consumption, despite the fact that the number of individuals in the household has decreased, increasing per-capita consumption. Further, we find no evidence of increases in total net wealth, or any of its components, after children leave the household. These findings suggest that households do not dramatically change their savings or consumption patterns when their children fly the coop. Those households who are already behind in their retirement preparations will remain at risk of entering retirement with insufficient wealth to maintain their pre-retirement standard of living.
Introduction
With the disappearance of traditional pensions, declining Social Security replacement rates, and increases in longevity, the retirement landscape is shifting dramatically. Today, responsibility for a comfortable retirement rests mostly on the individual. This has led to widespread concern, and disagreement, about the adequacy of American households' retirement savings. Munnell, Golub-Sass, and Webb (2007) estimate that 43 percent of households are at risk of being unable to maintain their pre-retirement standard of living in retirement. In contrast, Scholz and Seshadri (2008) estimate that less than 4 percent of households are saving inadequately for retirement.
Estimates of the financial preparedness for retirement of middle-aged households depend crucially on projections of the amounts households will save in the years leading up to retirement. Many changes occur during these years that may impact one's ability to save for retirement: children attaining financial independence being perhaps the most significant. If households are not liquidity constrained and financial independence of offspring is a predictable event, households should be able to smooth their marginal utility of consumption notwithstanding these changes in household composition. However, it is still unclear how family size impacts utility, or how children, or their consumption, enter into the utility function. The most common assumption is that consumption of family members is separable in the utility function. If this is the case, then the marginal utility of consumption is constant over time when (per-equivalent) adult consumption is constant over time. This formulation of the utility function has two important implications for retirement savings decisions. First, if income peaks between ages 40 and 60, and if expenses of child rearing peak at younger ages, then households should do most of their retirement saving after age 40. Second, families who have children will optimally 5 choose greater consumption when their children are growing up and lower consumption subsequently, implying lower target replacement rates and smaller accumulations of wealth than their childless counterparts. If households do, in fact, behave in this manner, then low levels of retirement saving among younger households may not be a matter of public policy concern because they will catch up later in life and should be aiming for relatively modest replacement rates.
Using Health and Retirement Study (HRS) Consumption and Activities Module (CAMS) data, this paper tests the first-order conditions for the consumption and saving behavior of households over time as children leave home. We examine various categories of household and per-person spending (durables, non-durables, housing, and non-discretionary items). We find that households increase per-capita, non-durable consumption when their disposable income increases, in apparent violation of optimizing behavior, given the traditional formulation of the utility function. The sensitivity analyses suggest this increase is not the result of liquidity constraints. Further, we find no impact on saving behavior or wealth accumulation. The behavior we document is consistent with a variety of plausible utility functions, but the data lacks sufficient detail to distinguish between alternatives, and we therefore leave this for future research. Our findings have important implications for assessments of retirement preparedness.
Households who saved little when the children lived at home continue to save little subsequently, despite the increased capacity for saving. These households will arrive at retirement with insufficient wealth to maintain the average level of consumption enjoyed over their working life, let alone the increased standard of living enjoyed after the children leave.
The remainder of the paper is organized as follows. Section II presents the standard utility model used in dynamic programming settings and its testable predictions. Section III 6 1 For exposition, we will assume that adults and children are equivalent and weighted as one each. Because most of the children in our data set are teenaged or older, the equivalent weighting seems reasonable, and we also use equal weighting in the results presented. We later report analysis on the maximum weight a child can receive to have our results match this theoretical framework. presents the CAMS data and descriptive statistics. Section IV provides the econometric model and results for consumption. Section V presents the W2 data and descriptive statistics. Section VI provides the econometric model and results for retirement contributions. Section VII concludes.
II. Model
The standard permanent income hypothesis model assumes forward-looking agents that derive utility from period-by-period consumption. Abstracting from uncertainty, liquidity constraints, mortality, and other risks, and assuming that the rate of interest equals the rate of time preference, the model predicts that individuals equalize each period's marginal utility of consumption over their lifetimes.
The standard adjustment to the simple model to incorporate changes in household composition, such as the presence of children, involves allowing households to derive utility from person-equivalent units of consumption instead of a composite household consumption.
The hous
(1) where C j is household consumption at time j and β is the time discount factor, and n j is the number of people in the household.
1 If the discount rate equals the interest rate, then the first order condition implies that utility is maximized when per-person consumption is equal in all time periods, or:
The implications of the first order condition are clear: total household consumption should decrease and parental consumption remain constant, when children leave home. We test the predictions of this model by comparing household and per-person consumption of households before and after children leave home with the consumption patterns of households without changes in the number of children in the household.
III. Data
This paper uses CAMS data to investigate whether the consumption of households approaching retirement responds to predictable changes in financial circumstances, such as The consumption data is grouped into four broad categories for the analysis. Durable consumption includes purchases of large household appliances (refrigerator, washing machine, dishwasher, television set, and computer) and automobiles. Non-discretionary consumption includes vehicle taxes and maintenance, health insurance, and health supplies. Housing includes homeowners insurance as well as standard home expenses (mortgage/rent, electricity, water, heat, and phone). Non-durable consumption includes purchases of housekeeping supplies, personal care products, apparel, leisure and hobby items, vacations, vehicle insurance, any food purchases (including dining out), and gasoline. Non-durable consumption is expected to be the most responsive to changes in household composition.
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Finally, we match our sample to the restricted earnings records made available through the Social Security Administration (SSA). This allows us to construct a proxy for lifetime income, since the permanent income hypothesis tells us that it is lifetime income, not contemporaneous income, which determines the resource constraint.
The base case is aimed at maximizing the sample size. This leaves us with a total sample size of 2,880 observations representing 833 households: 743 never had children in the household, 36 have children who move out, and 54 always have the same number of children living with them. Table 2 presents the characteristics of the average household in our sample by household composition. Households who always have children living with them differ from the other two groups. They are less likely to be married, have less educated men, and have less wealth. Those who have children move out are younger, and are more likely to be married and working. Tests for differences between the sample means of those who always had resident children or who had resident children move out, and those of households who never had resident children, confirm that the above relationships are statistically significant.
One potential issue with the data that becomes apparent in Table 2 is that the average age of heads of households with children who leave the nest is relatively high -60 for men and 56
for women, -----the issue of sample selection. Suchindran and Koo (1992) find that the median age of last birth is around 30 for these birth cohorts, suggesting that only a minority will have children living at home after age 55. This raises issues about whether or not these households who have their last child later in life will behave similarly to other households who experienced different fertility patterns. We add in controls for the woman's age, education, and total number of children to try to address the timing of fertility. Further, we think that if any group will be responsive to the need for retirement saving, it will be those where retirement is more salient.
This suggests that our older households may be more likely than most to decrease consumption and increase savings, potentially biasing our results toward confirming the first-order conditions we set out to test (equation 2).
IV. Model and Results
We compare changes in consumption over time as a function of the household composition. We difference the data in order identify within-household changes in consumption.
We compare households with no children, households with children, and households whose children leave, allowing for different intercepts and slopes for each of these groups. The estimating equation is thus:
where ln(C t ) is the natural log of either total household or per adult equivalent consumption at time t. We explore the four types of consumption expenditures separately: non-durables, durables, housing, and non-discretionary spending. X t is a vector of control variables that includes male and female age and age squared, race, marital status, educational attainment, and the labor force participation at time t. We also include a proxy for the lifetime resource 11 constraint. This is measured as the average monthly income during the 20 highest years of earnings prior to age 50, adjusted by average wage growth to adjust for differences in both real and nominal earnings across birth cohorts, and put in constant 2007 dollars. LFP t is a vector of indicators that includes working status at time t-2 and an indicator for changes in working status between t and t-2. KidsMoveOut is an indicator variable equal to one if a child leaves the household between t and t-2. This variable measures any change in the trend of consumption over time between households without any children and those whose children move out. This formulation implicitly assumes that moving out has a constant impact on consumption -that is, consumption does not depend on how many years it has been since the child moved out of the house. 2 y t is set of year dummy variables. KidsAlwaysWith is an indicator variable equal to one if the household had resident children in all four CAMS surveys. This specification allows for the two groups with stable household compositions to have different consumption growth rates.
β 2 indicates if consumption trends differ between households without children and those whose children leave home. We will compare the difference between β 2 and β 3 to test for significant differences in the trends of consumption between households whose children remain and those whose children move out.
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The results of the baseline specification are presented in Tables 3 and 4 . The columns present the results for non-durable consumption, durable consumption, non-discretionary consumption, and housing consumption, respectively. Table 3 presents the results from the 2 The sample size is too small to test this assumption. 3 We were initially concerned about a possible endogeneity problem, namely that household composition changes could be driven by other factors, such as decreases in income, that also impact consumption patterns. We explored using the age of the children (when they turn 18 and 22, typical ages of emancipation) as instrumental variables to address this issue. These ages were significant predictors of children leaving the household, however, we could not reject that the children leaving was exogenous (the χ 2 statistic was around .4 in all specifications). Thus we present the more efficient OLS regression results.
household-level specifications, while Table 4 presents the per-capita specification results. When the coefficient is small, it approximates, when multiplied by 100, to the percentage change in consumption resulting from a one-unit increment to the right hand side variable. When the coefficient is larger, the percentage change in consumption is somewhat greater.
Once we control for the household-level fixed effects by first-differencing the data, few of the socio-economic and demographic control variables retain statistical significance. This is to be expected. Although we anticipate, for example, that single households will have lower consumption and those with a college education will have higher consumption, we would not expect to find substantial differences between intact household types in the rate of growth of consumption.
The "kids always with" row shows the percentage growth in consumption of households that had the same number of resident kids throughout, relative to the base case of a household that did not have resident kids at any time during the period. The coefficients for all classes of consumption are invariably small and lacking in statistical significance, irrespective of whether consumption is measured at the household or the per-person level. Both types of household saw each class of consumption grow at approximately the same rate.
The same is not true for households whose kids moved out. The household level coefficients for non-durables and housing consumption are both small and not significantly different from zero. But the per-capita coefficients are both large and significantly different from zero. The non-durables coefficient of 0.409 equates to an increase in consumption of 50.5 percent, and the housing coefficient of 0.325 equates to an increase in consumption of 38.4 percent. The above results suggest that when the kids move out, the parents continue to spend approximately the same total dollar amount as before on non-durables, but enjoy a substantial 13 increase in per-capita consumption. The increase in per-capita spending on housing is to be expected because housing expenses include homeowners insurance, mortgage/rent, electricity, water, heat, and phone, most of which would be a function of the size of the house, not the number of people who live within it.
The kids move out coefficients for durables and non-discretionary spending are imprecisely estimated. What is important is that we do not measure differential trends in durable spending, either at the household or per-capita level, based on whether children are present in the household or move out. This suggests that there is not pent-up demand for durable goods; households are not spending the money that used to go to support their children on a new car, boat, or house. Our ability to predict changes in non-discretionary spending is also quite limited.
Again, we do not measure any change in non-discretionary income after children leave the household, on either the per-capita or household-level.
There is debate in the existing literature on what is the correct equivalent scale for adult children living in the household. Browning and Ejrnaes (2009) find that teenagers consume as much as an adult, and thus our baseline specification (Table 4 ) counts everyone as one adultequivalent. Others (National Research Council 1995; Attanasio et al. 1999 ) suggest that 0.7 is the correct equivalent scale to use, suggesting the denominator should be 0.7 , and our results are robust to that measure as well. Indeed, the equivalent scale would have to be less than 0.52 in order to invalidate these findings. Another way to adjust for household composition is to allow children to get a different weight than adults when calculating the number of individuals in the household, where n j =( + ) 0.7 , where A and K are the number of adults and children, respectively, and w is the weight given to children, and 0.7 remains the equivalence scale. Adult children would have to receive a weight less than two-thirds of an adult to invalidate our findings.
Sensitivity Tests
The sample specification in the baseline is not very restrictive. For example, we do not limit the sample by the age of the child, which may mean that we are including older children who might be contributing to the household finances, instead of being net consumers of household resources. We also do not limit the sample to pre-retirement households. We make a number of sample restrictions to test the robustness of our findings. The results (see Table 5 ) of the specification tests are generally robust to a number of sample restrictions. Column 5.1 repeats the base case for per-person, non-durable consumption as shown in Table 4 Column 5.4 limits the sample to households whose co-resident children are 30 and under in 2000 in order to limit the inclusion of co-resident children who may be contributing significant financial resources to the household. As the sample specification changes, our estimates remain remarkably robust. In two out of three specification checks, the coefficient of interest (β 6 ) is virtually unchanged, between 0.409 to 0.415. In 5.3, the sample working in all waves, the coefficient loses both significance and magnitude, but is likely due to the dramatic drop in sample size to 226 person-wave observations.
Other Outcomes
We have shown that household-level, non-durable consumption does not react to children moving out of the house. However, the sample size we have is admittedly small, and perhaps we are mis-measuring a reduction that actually occurs. If household-level consumption does decrease, one would expect the money to show up somewhere else on the household balance sheet. In Table 6 , we explore the impact of children moving out on total debt, debt in the form of mortgages, total net worth and its components: non-housing financial wealth, and housing wealth. We do not detect any increases in wealth after children leave the household. Again, this suggests that the increase in disposable income when children are financially independent is being consumed, and not being saved.
V. Discussion and Conclusions
We directly test the consumption patterns implied by the first-order conditions of the standard utility function employed in dynamic programming models. This formulation predicts that per-adult equivalent non-durable consumption should remain constant, but total household consumption would decline when children leave the household. We find that the data do not support this type of utility function.
Instead, we find that individuals keep their household-level consumption constant over changes in their household size. This suggests that other utility functions should be explored in order to measure retirement preparedness for younger cohorts more realistically. It could be that behavioral economics theories are at work. For example, mental accounting could mean that households are used to spending a certain amount at the grocery store, and continue to do so even when shopping for fewer people, perhaps by upgrading from chicken to steak. It could mean that omitting leisure from the utility function is an important factor. For example, one may only enjoy high school sports games, typically free, when one's own child is participating, and once the child leaves the parent finds other, more expensive, activities to occupy his or her leisure 16 time. It could also mean that children are consumption goods themselves, and that the parents get utility in equal measure from their and their children's consumption. Unfortunately, the consumption data used do not allow us to separate consumption among individuals, and other consumption data do not allow for a long panel to be analyzed. Source: Authors' calculations from HRS data. 1: Available data means that no more than 10 of the consumption questions have missing data; none of the consumption categories has a value of zero and consumption data is available for enough years to create two-wave differences.
2: For the treatment group, we only have a maximum of three observations per household, since we exclude one observation due to not knowing exactly when the child leaves the household. Notes: The table reports coefficients from OLS models estimated using household level analysis weights; Huber-White standard errors, and significance at 90 (*) and 95 percent (**) levels. The dependent variables are the change in natural log of non-durable, durable, non-discretionary and housing consumption, as described in Table 3 , divided by the number of people in the household. Year indicator variables are also included in the regressions. Notes: The table reports coefficients from OLS models estimated using household level analysis weights; Huber-White standard errors, and significance at 90 (*) and 95 percent (**) levels. The dependent variable is the change in natural log of non-durable consumption, as described in Table3, divided by the number of people in the household. Year indicator variables are also included in the regression. Notes: The table reports coefficients from OLS models estimated using household level analysis weights; Huber-White standard errors, and significance at 90 (*) and 95 percent (**) levels. The dependent variables are the change in natural logs of the respective wealth or debt category. Year indicator variables are also included in the regressions.
Source: Authors' calculations from HRS data
